The quaternary carbon of the phenyl ring was not detected.
GCMS-CI (m/z) 183 (100%) (M+1) + , 141 (86%) (PhP(O)OH).

General experimental procedure
To a dried three neck flask equipped with a separating funnel, nitrogen inlet and a condenser with nitrogen outlet, 4 or 5 (0.5 mmol) in anhydrous ether (5 mL) was placed. The solution was cooled in an ice bath and the Grignard reagent (1.5 mmol) was added dropwise, to form a precipitation. When the addition was completed, the mixture was stirred at room S3 temperature and monitored by 31 P NMR. At the end of the reaction, CH 2 Cl 2 (5 mL) was added for maximum dissolution of the precipitation. The organic solution was added to a solution of 1 N HCl in diethyl ether (1.5 mmol) followed by an addition of water (5 mL).
The organic phase was separated, and the aqueous phase was washed with CH 2 Cl 2 (3 × 5 mL). The combined organic phase was dried over MgSO 4 and concentrated under reduced pressure. The oil obtained was purified by flash chromatography on silica gel and eluted with a gradient of 1-5% methanol in chloroform, unless other eluent was specified.
Ethyl 3-hydroxypropyl(methyl)phosphinate (4a):
Yield 68% 
Ethyl 3-hydroxypropyl(cyclopentyl)phosphinate (4d):
The product was purified using 20% hexane in EtOAc as eluent. 
GCMS-CI (m/z) 221(100%) (M+1) + , 175 (10%) (M-OEt).
Ethyl 3-hydroxypropyl(phenyl)phosphinate (4e):
The product was obtained by using only 2 equiv of the Grignard reagent, following the general experimental procedure. The crude oil was purified using 5% methanol in ether as eluent. 
GCMS-CI (m/z) 225 (100%) (M+1) + , 207 (27%) (M-OH) + , 183 (32%) (M-(CH 2 =CHCH 2 )).
Phenyl(cyclopentyl)(3-hydroxypropyl)phosphine oxide (5d):
Yield The quaternary carbon of the phenyl ring was not detected.
GCMS-CI (m/z) 253 (23%) (M+1) + , 235 (12%) (M-OH), 193 (42%) (PhPO(C 5 H 9 )).
Diphenyl(3-hydroxypropyl)phosphine oxide (5e):
Yield 
GCMS-CI (m/z) 261 (30%) (M+1) + , 243 (43%) (M-OH), 215 (100%) (Ph 2 P(O)CH 2 ).
3-(Trimethylsilyl)prop-2-yn-1-yl(phenyl)(3-hydroxypropyl)phosphine oxide (5g):
The same general procedure was applied with the following exceptions: 1) THF was used instead of Et 2 O. 2) 5 equiv (trimethylsilyl)-propargylmagnesium bromide 7 was used in this reaction.
3) The reaction was refluxed for 18 h before work-up. Propa-1,2-dien-1-yl(phenyl)(3-hydroxypropyl)phosphine oxide (5f):
The trimethylsilyl group was cleaved by addition of NH 4 F (10 equiv) to a methanolic solution of 5g. The reaction mixture was stirred at room temperature for 24 h and the solvent was evaporated under vacuum. The precipitation was dissolved in water and the product was extracted with EtOAc, dried over MgSO 4 and evaporated under reduced pressure. 
